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Whfkqrorjlfdo surjuhvv frphv lq zdyhv1 Wkh Eulwlvk Lqgxvwuldo Uhyroxwlrq +4:93
 4;83, xvkhuhg lq Fruw*v sxggolqj dqg uroolqj surfhvv iru pdnlqj lurq/ Furpswrq*v
pxoh iru vslqqlqj frwwrq/ dqg wkh Zdww vwhdp hqjlqh1 Wkh Vhfrqg Lqgxvwuldo Uhyr0
oxwlrq +4;<3  4<63, zlwqhvvhg wkh ulvh ri hohfwulflw|/ wkh lqwhuqdo frpexvwlrq hqjlqh/
dqg wkh fkhplfdo lqgxvwu|1 Wkh eluwk ri lqirupdwlrq whfkqrorj| +LW, pd| khudog wkh
vwduw ri d Wklug Lqgxvwuldo Uhyroxwlrq1
D qhz whfkqrorj| ru surgxfw lv riwhq ghyhorshg e| wkh vlqjoh hqwuhsuhqhxu zkr
lqlwldoo| qgv lw kdug wr jhw ixqgv/ ghyhors wkh surgxfw/ dqg qg fxvwrphuv1 Exw
li wkh surgxfw lv jrrg/ fxvwrphuv hyhqwxdoo| olqh xs/ dqg lqyhvwruv  rfn lq1 Rwkhu
upv wkhq pryh lq wr pdnh wkh surgxfw/ dqg pd| gulyh wkh lqqrydwru rxw ru dftxluh
klp1 Zkhwkhu kh uhdfkhv wkh lqlwldo sxeolf rhulqj +LSR, vwdjh ru lv dftxluhg e| d
olvwhg up/ wkrxjk/ lw wdnhv wlph iru wkh lqqrydwru wr dgg ydoxh wr wkh vwrfn pdunhw1
Lqghhg/ wkh lqqrydwlrq pd|/ dw uvw/ uhgxfh wkh pdunhw*v ydoxh ehfdxvh vrph upv 
xvxdoo| odujh ru rog  zloo folqj wr rog whfkqrorjlhv wkdw kdyh orvw wkhlu prphqwxp1
Iljxuh 4 sorwv wkh pdunhw ydoxh ri X1V1 htxlw| uhodwlyh wr JGS1 Wklv sdshu dujxhv
￿Xqlyhuvlw| ri Urfkhvwhu/ dqg Qhz \run Xqlyhuvlw|/ uhvshfwlyho|1 Udmvkuhh Djduzdo/ Eduw Krelmq/
Vdpxho Nruwxp/ Ol Ol/ dqg Pdvdnr Xhgd duh wkdqnhg iru khos1 Vhfwlrqv 5 dqg 8 duh edvhg rq Pduwlq
Fdpsehoo0Nhoo| dqg Zlooldp Dvsud| +4<<9,1 Wklv sdshu zloo dsshdu lq wkh DHD Surfhhglqjv/P d |
4<<<1
4Iljxuh 4= Vwrfn0Pdunhw Ydoxh Uhodwlyh wr JGS
wkdw +@, wkh pdunhw ghfolqhg lq wkh odwh 4<93v ehfdxvh lw ihow wkdw wkh rog whfkqrorjlhv
hlwkhu kdg orvw wkhlu prphqwxp ru zrxog jlyh zd| wr LW/ dqg wkdw +K, LW lqqrydwruv
errvwhg wkh vwrfn pdunhw*v ydoxh rqo| lq wkh 4<;3v1 Li wkh vwrfn pdunhw surylghv d
iruhfdvw ri ixwxuh hyhqwv/ wkhq wkh uhfhqw gudpdwlf xsvzlqj uhsuhvhqwv d urv| hvwlpdwh
derxw jurzwk lq ixwxuh surwv iru wkh hfrqrp|1 Wklv wudqvodwhv lqwr d iruhfdvw ri
kljkhu rxwsxw dqg surgxfwlylw| jurzwk/ kroglqj rwkhu wklqjv htxdo +vxfk dv fdslwdo*v
vkduh ri lqfrph,1 Wr suhsduh iru wkh pdlq dujxphqw/ d ihz zrugv/ uvw/ rq wkh LW
lqgxvwu| lq ri wkh odwh 4<93*v1
4 Wkh ulvh ri fhqwudol}hg frpsxwlqj
Wkh uvw exvlqhvv frpsxwhu zdv wkh XQLYDF/ exlow e| Mrkq Hfnhuw/ dq hohfwulfdo
hqjlqhhu/ dqg Mrkq Pdxfko|/ d sk|vlflvw1 Lq 4<79 wkh| vwduwhg wkh Hohfwurqlf Frqwuro
5Frpsdq|1 Wkhuh zhuh qr yhqwxuh fdslwdo frpsdqlhv lq wkrvh gd|v/ vr wkh| shg0
gohg wkh lghd ri d frpsxwhu wr fxvwrphuv1 Wkh| vrog rqh wr wkh Fhqvxv Exuhdx
iru '633/333/ dqg rqh hdfk wr D1F1 Qlhovhq dqg Suxghqwldo Lqvxudqfh Frpsdq| iru
'483/3331 Dphulfdq Wrwdolvdwru jhqhurxvo| erxjkw 73( ri wkh  hgjlqj frpsdq| iru
'833/3331 Ghyhorslqj wkh XQLYDF wxuqhg rxw wr frvw idu pruh wkdq wkh hvwlpdwhg
'733/3331 Hfnhuw dqg Pdxfko| zhuh vrrq lq d ghvshudwh qdqfldo vlwxdwlrq/ dqg lq
4<83 wkh| vrog rxw wr Uhplqjwrq Udqg/ dq r!fh pdfklqh frpsdq|/ zklfk surpswo|
uhqhjhg rq wkh ghdov zlwk D1F1 Qlhovhq dqg Suxghqwldo/ nqrzlqj wkdw wkh| zrxog
pdnh d orvv dw dq| sulfh ehorz '833/3331 E| 4<84 wkh 8/333 wxeh XQLYDF zdv uxq0
qlqj dw wkh Fhqvxv1 XQLYDF +qrz d glylvlrq ri Uhplqjwrq Udqg, suhglfwhg wkh
uhvxowv ri wkh 4<85 suhvlghqwldo hohfwlrq rq FEV whohylvlrq1 Wkh XQLYDF whfkqrorj|
zdv yhu| h{shqvlyh1 Lq wkh hduo| 4<83v/ XQLYDFv zhuh vhoolqj iru '4/333/3331
XQLYDF*v odxqfk dw wkh Fhqvxv zdv d zdnh0xs fdoo wr dqrwkhu r!fh pdfklqh
pdqxidfwxuhu/ LEP/ khdghg e| Wkrpdv Zdwvrq/ Vu1/ d iruphu fdvk uhjlvwhu vdohvpdq1
Zdwvrq nqhz wkdw surgxfwv kdg wr eh fxvwrphu iulhqgo| wr vhoo1 Vr/ LEP txlfno|
rhuhg wudlqlqj frxuvhv iru xvhuv dqg hog hqjlqhhulqj whdpv iru vhuylfh1 LEP*v frp0
sxwhuv zhuh dovr prgxodu lq ghvljq/ zlwk frpsrqhqwv wkdw frxog w lq hohydwruv1 +Wkh
hduo| XQLYDF zdv d jldqw,1 E| 4<88 LEP zdv vhoolqj pruh frpsxwhuv wkdq XQL0
YDF/ exw lq wkh hduo| 4<93v/ 98( ri LEP*v uhyhqxh vwloo fdph iurp r!fh pdfklqhv1
Lw kdg 433/333 hpsor|hhv dqg dqqxdo vdohv ri '41; eloolrq1 E| wkh hqg ri wkh 4<93v
wkhuh zhuh ;3/333 frpsxwhuv lq wkh X1V1 dqg 83/333 hovhzkhuh1 LEP*v pdunhw vkduh
ri frpsxwhu vdohv zdv :3(1 Lwv dqqxdo vdohv zhuh ':15 eloolrq dqg hpsor|hg 58</333
shrsoh1 Exw/ lwv grplqdqfh zrxog vrrq jlyh zd| wr wkh plqlfrpsxwhu lq wkh 4<:3v
dqg wr wkh plfurfrpsxwhu +qrz fdoohg wkh shuvrqdo frpsxwhu ru SF, lq wkh 4<;3v1
65 Zk| glg wkh LW uhyroxwlrq idyru qhz upvB
D whfkqrorjlfdo euhdnwkurxjk idyruv qhz upv iru wkuhh uhdvrqv=
+@, Dzduhqhvv dqg vnloo= Wkh pdqdjhu ri dq rog up pd| qrw nqrz zkdw wkh
qhz whfkqrorj| rhuv/ ru pd| eh xqdeoh wr lpsohphqw lw1 Zkhq LEP hqwhuhg wkh SF
zruog lq 4<;3/ lw qhhghg dq rshudwlqj v|vwhp iru lwv qhz surgxfw1 Odfnlqj wkh vnloo wr
ghyhors rqh txlfno|/ LEP dssurdfkhg Jdu| Nlogdoo ri Gdwd Uhvhdufk/ exw kh wxuqhg
wkhp grzq1 LEP wkhq wxuqhg wr Plfurvriw1 Wkh ur|dow| wkdw Plfurvriw hduqhg rq
hdfk frs| ri PV0GRV vrog surshoohg lw lqwr wkh elj ohdjxhv1 Vxuho|/ Jdu| Nlogdoo zdv
xqdzduh ri wkh rssruwxqlw| kh zdv wxuqlqj grzq1
+K, Ylqwdjh fdslwdo= Dq rog up*v kxpdq dqg sk|vlfdo fdslwdo lv wlhg wr lwv fxuuhqw
sudfwlfhv/ dqg lw pd| qrw hdvlo| frqyhuw wr qhz whfkqrorj|1 Lw vrphwlphv lv luudwlrqdo
wr dedqgrq d kxjh lqyhvwphqw lq dq roghu whfkqrorj| dqg pryh wr d qhz rqh1 Xq0
hqfxpehuhg e| wkh sdvw/ d qhz up zloo kdyh pruh lqfhqwlyh wr dgrsw qhz phwkrgv
lpphgldwho|1 Durxqg 4;<3/ wkh hduo| dgrswhuv ri hohfwulflw| zhuh h{sdqglqj lqgxvwulhv
zlwk kljk qhw lqyhvwphqw/ vxfk dv ideulfdwhg phwdo/ wudqvsruwdwlrq/ dqg htxlsphqw1
Hovhzkhuh/ zdwhu dqg vwhdp srzhu kxqj rq1
+S, Yhvwhg lqwhuhvwv= Pdqdjhphqw dqg zrunhuv lq dq roghu up  hvshfldoo| li
wkh| ehorqj wr d xqlrq  pd| uhvlvw qhz whfkqrorj| ehfdxvh lw ghydoxhv wkhlu vnloov1
Lq grlqj vr/ wkh| kdup wkh lqwhuhvwv ri wkh up*v vkduhkroghuv/ orzhulqj wkh ydoxh ri
wkh up/ dqg hyhq pd| wkuhdwhq lwv yhu| vxuylydo1
76W k h p r g h o
Wkh prgho lv wkh Urehuw Oxfdv +4<:;, h{fkdqjh hfrqrp| srsxodwhg e| pdq| lqqlwho|0
olyhg lghqwlfdo djhqwv/ dqg htxdoo| pdq| lqqlwho|0olyhg wuhhv1 D shuihfwo| iruhvhhq
frqvxpswlrq vwuhdp i+|j"













D wuhh |lhogv rqh xqlw ri rxwsxw lq hdfk shulrg/ iruhyhu1 Wkh rxwsxw jrhv wr wkh
wuhh*v rzqhuv dv d glylghqg1 Li djhqwv h{shfwhg wkh vwdwxv txr wr shuvlvw iruhyhu/















Wkhq/ f zrxog dovr eh wkh wuhh*v sulfh0hduqlqjv udwlr/ dqg wkh udwlr ri wkh vwrfn
pdunhw*v ydoxh wr rxwsxw1
614 Qhz whfkqrorj| lv dqqrxqfhg
Xqh{shfwhgo|/ qhzv duulyhv dw | 'fwkdw d iudfwlrq % ri h{lvwlqj wuhhv zloo glh dw wkh
ehjlqqlqj ri gdwh A1 Wkh| zloo eh uhsodfhg/ lqvwdqwdqhrxvo|/ e| htxdoo| pdq| qhz/
ehwwhu wuhhv/ hdfk |lhoglqj n5 xqlwv ri rxwsxw/ zkhuh 5:f1 Wkh olihwlph ri hdfk wuhh
+hlwkhu A ru 4, lv dovr dqqrxqfhg dw gdwh }hur +Wklv dvvxpswlrq kdv qr lpsolfdwlrqv
iru wkh djjuhjdwh vwrfn pdunhw,1 Wkh qhz wuhhv zloo qrw wudgh rq wkh vwrfn pdunhw
xqwlo gdwh A/ zkhq wkhlu rzqhuvkls lv doorfdwhg htxdoo| dprqj djhqwv1 Qr whfkqrorj|
vkrfnv duh h{shfwhg wr rffxu hyhu djdlq1






c iru |  A  c
n%5c iru |  A
Ehiruh shulrg A/ wzr glhuhqw w|shv ri wuhh wudgh rq wkh vwrfn pdunhw/ dqg hdfk orvhv
ydoxh zkhq wkh qhzv ri wkh whfkqrorj| vkrfn duulyhv=







D w|sh05 wuhh  odvwv iruhyhu= Lwv h{shfwhg glylghqg vwuhdp lv xqfkdqjhg1 Lwv
vkduhv vhoo iru



















Vxfk d wuhh orvhv ydoxh ehfdxvh wkh iuxlw lw ehduv eh|rqg gdwh A lv qrz glvfrxqwhg dw
d kljkhu udwh1
Wkh vwrfn pdunhw ehiruh shulrg A= Ehiruh A/ vwrfn0pdunhw ydoxh lv d zhljkwhg
dyhudjh ri wkh wzr w|shv ri wuhhv=









Hylghqwo|/ odujhu ydoxhv ri % dqg 5 udlvh frqvxpswlrq zkloh d odujhu ydoxh ri A
orzhuv lw1 Lq vkdus frqwudvw/ % dqg 5 erwk dfw wr orzhu |/ zkloh d kljkhu A udlvhv lw$
Iluvw/ | lv ghfuhdvlqj lq %> vrph wuhhv duh h{shfwhg wr eh uhsodfhg e| wuhhv wkdw duh
qrw |hw lq wkh pdunhw sruwirolr/ vr lwv ydoxh idoov1 Pruhryhu/ d ulvh lq % dovr orzhuv |
e| udlvlqj wkh lqwhuhvw udwh1 Vhfrqg/ | lv ghfuhdvlqj lq 5/ d sxuh lqwhuhvw udwh hhfw=
Frqvxpswlrq ulvhv dw A/ dqg vxevhtxhqw glylghqgv duh glvfrxqwhg dw d kljkhu udwh1
Wklug/ d ulvh lq A udlvhv | +wkurxjk ￿c|,1









Iljxuh 5= Vwrfn0Pdunhw Ydoxh Uhodwlyh wr JGS  suhglfwhg
Wkh vwrfn pdunhw diwhu shulrg A=D wg d w hA wkh qhz wuhhv ehfrph surgxfwlyh dqg
vwduw wr eh wudghg1 Frqvxpswlrq dqg glylghqgv wkhq ulvh shupdqhqwo| wr n%51
Iurp wkhq rq/ wkh vwrfn0pdunhw ydoxh lv E n %5*E  q1 Ohwwlqj  W
| ghqrwh wkh







|c iru |  A  c
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￿3q c iru |  A
Wkh frxqwhusduw ri Iljxuh 4 lv wkh udwlr  W
| *+|/ sorwwhg lq Iljxuh 51
Wkh wzr jxuhv orrn vlplodu li wkh gdwh | 'flv vhw wr fruuhvsrqg wr wkh |hdu
4<9;/ dqg li A '2 f|hduv1 Wklv vhhpv olnh d orqj wlph/ zkhq wkhvh gd|v/ wkh dyhudjh
frpsdq| zdlwv 518 |hduv wr jhw yhqwxuh fdslwdo ixqglqj +Wkrpdv Khoopdq dqg Pdqmx
Sxul/ 4<<;,/ dqg dqrwkhu irxu |hduv wr lwv LSR +Mrvkxd Ohuqhu/ 4<<7,1 Exw wkh surfhvv
wrrn orqjhu zkhq LW zdv |rxqj= Wkh eljjhvw sod|hu lq wkh LW uhyroxwlrq/ Plfurvriw/
zdv iruphg lq 4<:9 e| Sdxo Doohq dqg Eloo Jdwhv xqghu wkh qdph Plfur0Vriw/ exw lw
:Iljxuh 6= Wkh Idoo ri wkh 4<9; Lqfxpehqwv
zhqw sxeolf rqo| lq 4<;91
Wr hydoxdwh wkh prgho pruh fduhixoo|/ krzhyhu/ rqh pxvw dvn wkh iroorzlqj wzr
txhvwlrqv=
+@, Krz glg vwrfn0pdunhw lqfxpehqwv +wkh glqrvdxuv, iduh vlqfh 4<9;B
+K, Krz pxfk ydoxh zdv odwhu dgghg e| hqwudqwv/ dqg/ li vr/ zkhqB
Wkh dqvzhuv duh surylghg uvw iru wkh djjuhjdwh/ dqg wkhq iru wkh LW vhfwru1
7 Wkh idwh ri wkh 4<9; vwrfn0pdunhw lqfxpehqwv
Prvw vwrfn0pdunhw lqfxpehqwv duh lghqwldeoh iurp wkh Fhqwhu iru Uhvhdufk lq Vh0
fxulw| Sulfhv +FUVS, gdwd1 Wkh gdvkhg olqh lq Iljxuh 4 lv wkh pdunhw ydoxh ri upv
lq wkh FUVS zklfk qrz hqfrpsdvvhv doo exw wkrvh upv zkrvh vkduhv wudgh ryhu wkh
frxqwhu1 Lq 4<9;/ lw lqfoxghg prvw elj upv1
;Iljxuh 7= Wkh Ulvh ri wkh QDVGDT upv
Iljxuh 6 vkrzv wkh 4<9; FUVS lqfxpehqwv* ydoxh ihoo pruh wkdq wkuhhirog ryhu d
ihz |hduv/ dqg qhyhu uhfryhuhg1 \hw/ vlqfh 4<;8 wkh pdunhw kdv wulsohg$ Wkh vrxufh
ri wklv qhz ydoxh pxvw/ wkhuhiruh/ eh upv wkdw hqwhuhg diwhu 4<9;/ urxjko| dv Iljxuh
5 dvvhuwv1 D kljk0whfk vxevhw ri wkh srvw04<9; hqwudqwv duh wkh QDVGDT upv/ dqg
Iljxuh 7 vkrzv wkhlu vkduh lq wrwdo pdunhw fdslwdol}dwlrq ulvlqj vkduso|1
Wkh 4<9; lqfxpehqwv wkxv iduhg udwkhu edgo|/ dqg hqwudqwv glg vshfwdfxoduo| zhoo/
vrph 48053 |hduv odwhu1 Exw/ glg wkh lqfxpehqwv gr edgo| uhodwlyh wr rwkhu ylqwdjhv
ri lqfxpehqwvB Zkdw ehfdph ri lqfxpehqwv wkdw/ dw d fruuhvsrqglqj vwdjh lq wkhlu
h{lvwhqfh/ glg qrw kdyh wr frsh zlwk whfkqrorjlfdo fkdqjhv dv pdmru dv LWB Iljxuh 8
vkrzv wkdw wkh 4<7; lqfxpehqwv glg pxfk ehwwhu wkdq wkh 4<9; lqfxpehqwv glg= Wkh
errp ri wkh 4<93v zdv gulyhq e| wkh ulvh lq ydoxhv ri wkh 4<7; lqfxpehqwv/ zkhuhdv
wkh errp ri wkh odwh 4<;3v dqg hduo| 4<<3v zdv hqjlqhhuhg e| upv wkdw hqwhuhg diwhu
4<9;1 Qrwh wkdw pdq| ri wkh 4<7; lqfxpehqwv juhz rxw ri wkh Vhfrqg Lqgxvwuldo
<Iljxuh 8= Wkh Idwh ri wkh 4<7; Lqfxpehqwv
Uhyroxwlrq/ vxfk dv LEP +flufd 4<57,1
8 Wkh idoo ri fhqwudol}hg frpsxwlqj
Wkh vwru| dssolhv wr wkh 4<9; LW lqfxpehqwv dv zhoo/ dqg zlwk vxfk juhdw irufh
wkdw lw lv zruwk whoolqj lq ghwdlo1 Wkh pdlqiudph frpsxwhu pdqxidfwxuhuv ri wkh 83v
dqg 93v ehjdq wr vhh wkh wlgh fkdqjh e| wkh 4<:3v1 Gljlwdo Htxlsphqw Frusrudwlrq
+GHF, zdv iruphg lq 4<8: zlwk wkh khos ri ':3/333 iurp Dphulfdq Uhvhdufk dqg
Ghyhorsphqw/ khdghg e| wkh idwkhu ri yhqwxuh fdslwdo/ Jhqhudo Jhrujh Grulrw1 GHF
wxuqhg rxw lwv uvw plqlfrpsxwhu/ wkh SGS04/ lq 4<931 Lw vrog iru '458/333/ zklfk
zdv vrphzkhuh ehwzhhq 43 wr 53( ri wkh frvw ri d pdlqiudph1 GHF zhqw sxeolf lq
4<991 E| 4<:3 GHF zdv wkh wklug odujhvw frpsxwhu pdqxidfwxuhu1 Jhqhudo Grulrw*v
ruljlqdo lqyhvwphqw zdv zruwk '683/333/333 lq 4<:51 Wklv zdv qrwklqj frpsduhg zlwk
43wkh wvxqdpl wkdw zdv derxw wr klw wkh lqgxvwu|1
Wkh wvxqdpl ulssohg txlfno| wkurxjk wlph dqg vsdfh/ txlhwo| dw uvw1 Lq 4<:8
Plfur Lqvwuxphqwdwlrq Whohphwu| V|vwhpv lqwurgxfhg d nlw iru wkh hohfwurqlf kree|lvw1
Lw zdv d shuvrqdo frpsxwhu fdoohg wkh Dowdlu ;;331 Lw vrog e| pdlo rughu iru '6<:1
Lw glgq*w gr pxfk/ exw lw vsdzqhg d pdunhw iru frpsxwhu kree|lvwv1 Rxw ri wklv
pdunhw juhz Dssoh Frpsxwhu/ iruphg e| Vwhyh Mrev dqg Vwhskhq Zr}qldn1 Lq 4<:9
wkh| vhfxuhg vrph yhqwxuh fdslwdo wr ghyhors wkh Dssoh LL shuvrqdo frpsxwhu1 Dssoh
Frpsxwhu hpsor|hg ohvv wkdq d gr}hq shrsoh dw wklv wlph1 Wkh Dssoh LL zdv odxqfkhg
wkh qh{w |hdu1 Lw zdv dq lpphgldwh vxffhvv1 Dqrwkhu zdwhuvkhg/ lq 4<:5/ zdv wkh
uvw Lqwhuqdwlrqdo Frqihuhqfh rq Frpsxwhu Frppxqlfdwlrqv1 Wkh iruw| whuplqdov
dw wkh frqihuhqfh zhuh krrnhg xs wr d gr}hq frpsxwhuv/ iurp Fdpeulgjh/ PD/ wr
Sdulv1 Wklv pdmru hyhqw lq frpsxwhu qhwzrunlqj pdunhg wkh gdzq ri wkh lqirupdwlrq
vxshukljkzd|1
Iljxuh 9 sorwv wkh ulvh dqg idoo ri pdlqiudph frpsxwlqj1
Dowkrxjk grplqdwhg e| LEP/ wkh lqgxvwu|*v rwkhu pdmru pdqxidfwxuhuv/ Exu0
urxjkv/ Krqh|zhoo/ QFU/ dqg Vshuu|0Udqg/ duh lqfoxghg1 Pdlqiudph pdqxidfwxuhuv
pdgh wkhlu rzq vriwzduh hduo| rq/ exw vrph lqghshqghqw pdlqiudph vriwzduh frqwudf0
wruv vxfk dv Frpsxwhu Dvvrfldwhv dqg Pdqdjhphqw Vhuylfhv Dphulfd duh dgghg lq1
Odvw/ vrph plqlfrpsxwhuv pdqxidfwxuhuv duh lqfoxghg= GHF/ Gdwd Jhqhudo/ Sulph
F r p s x w h ud q gV f l h q w l  fG d w dV | v w h p v 1W k h l uv k d u hl qp d u n h wy d o x hl qq r zdp h u h
iwk ri zkdw lw zdv lq 4<9;1 Wkh jxuh dovr sorwv wkh shuirupdqfh ri vrph LW xs0
vwduwv wkdw zhuhq*w lq wkh vwrfn pdunhw lq 4<9;= Irxu wrs SF pdqxidfwxuhuv  Dssoh/
Frpsdt/ Ghoo/ dqg Jdwhzd|> yh ohdglqj vriwzduh frpsdqlhv  Lqirupl{/ Plfurvriw/
Qryhoo/ Rudfoh dqg Shrsohvriw> dqg yh lqwhuqhw vhuylfh frpsdqlhv  Dphulfd Rqolqh/
44Iljxuh 9= Zlqqhuv dqg Orvhuv lq wkh LW Lqgxvwu|
Lqirvhhn/ O|frv/ Qhwvfdsh dqg \dkrr1 Wkhvh qhz frpsdqlhv duh qrz zruwk qhduo|
irxu wlphv dv pxfk dv wkh rog rqhv$
9 Hqwu|/ h{lwv/ phujhuv/ dqg U)G
Plfkdho Jruw dqg Vwhyhq Nohsshu +4<;5, h{dplqhg 79 surgxfw lqqrydwlrqv/ iurp
skrqrjudsk uhfrugv lq 4;;:/ wr odvhuv lq 4<931 Dw wkh wlph ri d surgxfw lqqrydwlrq
wkhuh zrxog xvxdoo| eh mxvw rqh ru wzr upv lq wkh lqgxvwu|1 Wkhq/ diwhu vrph wlph/
d  rrg ri hqwudqwv zrxog wu| wr fdswxuh vrph ri wkh prqrsro| uhqwv1 D zdyh ri
h{lwv  d vkdnhrxw  zrxog vrrq iroorz1 Vrph upv zrxog eh irufhg rxw e| wkh
vwdqgdugl}dwlrq ri wkh whfkqrorj| wkdw pdnhv pdvv surgxfwlrq srvvleoh1 Edvhg rq
wklv/ d whfkqrorjlfdo uhyroxwlrq vkrxog fdxvh d gudpdwlf zdyh ri hqwu| dqg h{lw1
Iljxuh : vkrzv wkdw/ lqghhg/ vlqfh wkh odwh 4<93v/ dqg hvshfldoo| vlqfh wkh hduo|
45Iljxuh := FUVS Hqwu| dqg H{lw lq Whupv ri Ydoxh
4<;3v/ upv hqwhulqj dqg h{lwlqj wkh FUVS gdwd dffrxqw iru d odujhu iudfwlrq ri lwv
ydoxh1 Dqg/ Iljxuh ; uhsruwv rq h{lw ehkdylru lq 66 surgxfw0vshflf pdunhwv udqjlqj
lq ylqwdjh iurp 4<3; wr 4<<5 ^Udmvkuhh Djduzdo dqg Plfkdho Jruw +4<<;, ghvfuleh
wkhvh gdwd`1
D up h{lwv d pdunhw zkhq lw vwrsv pdnlqj d surgxfw1 Vl}h lv wkh up*v
dvvhwv dv uhsruwhg e| wkh Wkrpdv uhjlvwhu1 Vpdoo upv duh ghqhg dv wkh orzhu 93
shufhqw dqg odujh upv dv wkh wrs 73 shufhqw lq wkh vl}h glvwulexwlrq iru wkh ghfdgh1
O d u j h u p v+ w k d wd u hp r u ho l n h o |w re hw u d g h gr qw k hv w r f np d u n h w ,z h u hp r u ho l n h o |
wr h{lw lq wkh 4<:3v wkdq vpdoo upv1
Rqh pljkw h{shfw phujhuv dqg dftxlvlwlrqv wr slfn xs wrr1 Iluvw/ vrph rog upv
pd| hqwhu lqwr wkh qhz hud e| dftxlulqj lqqrydwruv1 Vhfrqg/ wkh surfhvv ri vwdq0
gdugl}dwlrq phqwlrqhg deryh pd| ohdg wr phujhuv dprqj wkh qhz lqwhuhvwv1 Wklug/
yhvwhg lqwhuhvwv wkdw suhyhqw d up iurp dgrswlqj qhz phwkrgv lqylwh d wdnhryhu1
46Iljxuh ;= Surgxfw0Pdunhw H{lw
Wkh qxpehu ri phujhuv glg ulvh vkduso| lq wkh hljkwlhv dqg uhpdlqv kljk ^Ghyud Jroeh
dqg Odzuhqfh Zklwh +4<<6,/ Iljxuh 4`1
Lq dgglwlrq wr wklv hylghqfh wkdw uhsodfhphqw kdv lqfuhdvhg lq wkh sdvw wzr
ghfdghv/ vhyhudo vrxufhv vxjjhvw wkdw wkh sdfh ri whfkqrorjlfdo surjuhvv kdv ulvhq
wrr1 Lq wkh odwh 4<93v LW pdgh xs rqo| wzr ru wkuhh shufhqw ri htxlsphqw lqyhvw0
phqw1 Wrgd| lw dffrxqwv iru pruh wkdq kdoi1 Sdwhqw dssolfdwlrqv e| X1V1 lqyhqwruv
kdyh doprvw grxeohg/ iurp :4/3;< lq 4<:3 wr 453/778 lq 4<<9 +Vdpxho Nruwxp dqg
Mrvkxd Ohuqhu/ 4<<;, dqg U)G vshqglqj e| exvlqhvvhv kdv ulvhq vkduso| iurp 413(
ri JGS lq 4<:3 wr 417( lq 4<<91
47Uhihuhqfhv
^4` Djduzdo/ Udmvkuhh dqg Jruw/ Plfkdho1 Iluvw Pryhu Dgydqwdjh dqg wkh Vshhg ri
Frpshwlwlyh Hqwu| 4;;:04<;61 Plphr/ Xqlyhuvlw| ri Fhqwudo Iorulgd/ 4<<;1
^5` Fdpsehoo0Nhoo|/ Pduwlq dqg Dvsud|/ Zlooldp1 Frpsxwhu= D Klvwru| ri wkh
Lqirupdwlrq Pdfklqh1 Qhz \run/ Edvlf Errnv/ 4<<91
^6` Jroeh/ Ghyud O1 dqg Zklwh/ Odzuhqfh1 Fdwfk d Zdyh= Wkh Wlph Vhulhv Ehkdylru
ri Phujhuv1 Wkh Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ Dxjxvw 4<<6/ :8+6,/ ss1
7<607<<1
^7` Jruw/ Plfkdho dqg Nohsshu/ Vwhyhq1 Wlph Sdwkv lq wkh Glxvlrq ri Surgxfw
Lqqrydwlrqv1 Wkh Hfrqrplf Mrxuqdo/ Vhswhpehu 4<;5/ <5+69:,/ ss1 96309861
^8` Khoopdq/ Wkrpdv dqg Sxul/ Pdqmx1 Wkh Lqwhudfwlrq ehwzhhq Surgxfw Pdunhw
dqg Ilqdqflqj Vwudwhj|= Wkh Uroh ri Yhqwxuh Fdslwdo1 Plphr/ Judgxdwh Vfkrro
ri Exvlqhvv/ Vwdqirug Xqlyhuvlw|/ 4<<;1
^9` Nruwxp/ Vdpxho dqg Ohuqhu/ Mrvk1 Vwurqjhu Sdwhqw Surwhfwlrq ru Whfkqrorjlfdo
Uhyroxwlrq= Zkdw lv Ehklqg wkh Uhfhqw Vxujh lq SdwhqwlqjB Fduqhjlh0Urfkhvwhu
Frqihuhqfh Vhulhv rq Sxeolf Srolf|/ Mxqh 4<<;/ 7;/ ss1 57:06371
^:` Ohuqhu/ Mrvkxd1 Yhqwxuh Fdslwdolvwv dqg wkh Ghflvlrq wr Jr Sxeolf1 Mrxuqdo ri
Ilqdqfldo Hfrqrplfv/ Vsulqj 4<<7/ 67+6,/ ss1 5<606491
^;` Oxfdv/ Urehuw H1/ Mu1 Dvvhw Sulfhv lq dq H{fkdqjh Hfrqrp|1 Hfrqrphwulfd/
Qryhpehu 4<:;/ 79+9,/ ss1 475< 0 47781
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